dominance columns and other anisotropy) also makes it well-suited for chronic recording methods.
Introduction tic activity in the cortex. A way to determine the relative contribution of these effects to the OD shift is to inacti-A classic example of experience-dependent cortical plasticity is the shift in ocular dominance that occurs in vate one eye with tetrodotoxin (TTX), which should reduce cortical activity like MD, but eliminate all residual visual cortex when one eyelid is temporarily closed during a postnatal critical period (Wiesel and Hubel, 1963) . retinal activity. Previous investigations of the effects of monocular inactivation (MI), which relied on shifts in OD plasticity is usually detected as a persistent shift in the relative responsiveness of the visual cortex to the OD ratio, have yielded variable results, however. In kittens, 2 days of MI has much less effect on cortical stimulation of the two eyes. The ocular response ratio obviously can be altered by modification of the numera-OD than 2 days of lid closure (Rittenhouse et al., 1999) ; whereas longer periods (Ն7 days) of MI reportedly are tor (deprived-eye response), the denominator (nondeprived-eye response), or both; yet little is known about as effective as MD in shifting OD, both in kittens (Chapman et al., 1986; Greuel et al., 1987) and mice (Hensch et the absolute changes in visual response that underlie the ocular dominance shift-information that is vital to al., 1998). We thought that the chronic recording method could provide answers to the questions of when and understanding the mechanism(s).
To address this question, we established a method how MI shifts OD; answers that are fundamental to understanding how activity triggers synaptic modifications of recording visual responses chronically from mouse visual cortex. Although the pioneering studies of visual in visual cortex. cortical plasticity were performed using kittens and primates, mice have proven to be valuable models for Results mechanistic investigations. Mice exhibit robust OD plasticity (Drager, 1978; Gordon and Stryker, 1996) and offer To monitor changes in cortical responsiveness to stimuseveral advantages over traditional species. First, it is lation of the two eyes, we recorded visually evoked pofeasible in mice to perform coordinated molecular, biotentials (VEPs; Figure 1A Figure 1B ).
Time Course of the OD Shift after MD
The experimental design, illustrated in Figure 1C 
Two Responses to MD in Young Mice
The central goal of our study was to monitor absolute changes in the cortical responses to deprived-eye and nondeprived-eye stimulation. It is possible to achieve (Table 1) .
MD (asterisks).
Taken together, the data support the conclusion reached in a previous study of OD plasticity in adult Neither contralateral-eye nor ipsilateral-eye responses To investigate the consequences of MI on deprivationshowed any significant changes in the saline-injected induced response depression, young mice (P28) received control group ( Figure 3F ). The lid closure had no effect daily intravitreal injections of TTX (n ϭ 5) for 3 days, folon deprived-eye responses in this group, presumably belowed by lid closure of the injected eye to limit visual cause the very brief deprivation (2 days) was initiated at experience for an additional 2 days while the TTX wore the end of the critical period for response depression, off ( Figure 3A) . In each animal, daily pupil inspections which is thought to end at P32 (Gordon and Stryker, 1996). and VEP recordings through the injected eye confirmed that the retinal activity blockade was complete and Discussion spanned the time between injections. This monocular inactivation group was compared with a second group of Our experiments show that MD in mice during the preadolescent critical period causes (1) rapid, deprivationanimals that were monocularly deprived by lid suture for adults (Sawtell et al., 2003) . In that study, we showed that closing the contralateral eyelid for several days leads to a progressive NMDAR-dependent increase in ipsilateral-eye responses. We show here that response potentiation emerges faster and more reliably when all activity is blocked in the competing eye. Thus, reducing the activity in one eye appears to be permissive for the strengthening of responses to the other eye. Response potentiation does not appear to be merely a passive homeostatic adaptation to reducing cortical activity (Turrigiano and Nelson, 2004) , however, since it fails to occur following binocular deprivation. Rather, our data suggest that the deprivation-enabled potentiation is experience dependent.
Our interpretation of the effects of intraocular TTX is based on the assumption that it reduces activity relayed to the visual cortex by the lateral geniculate nucleus (LGN). In anesthetized kittens, it has been shown that TTX injection in the eye produces an immediate (Rittenhouse et al., 1999) and sustained (Stryker and Harris, 1986) reduction in the "spontaneous" activity of LGN neurons postsynaptic to the injected eye. Furthermore, it has been shown that intraocular TTX greatly reduces constituitive expression of activity-regulated immediate-early genes in the visual cortex of behaving rodents (Worley et al., 1991) . However, studies in immature fer- 
potentiation (Ͼ5 days). expression of glutamate receptors, whereas monocular
The finding of rapid, deprivation-induced response TTX had no effect (Heynen et al., 2003) . Our new findings depression followed by a gradual potentiation of nondeare entirely consistent with the conclusion of that study.
prived-eye responses in mice is reminiscent of results Together, the data suggest that the loss of postsynaptic obtained in kitten visual cortex after the manipulation glutamate receptors, triggered by the activity in the decalled "reverse suture." As the name implies, the deprived-eye cortical afferents, is a mechanism for depriprived eyelid is opened after a period of MD, and the vation-induced response depression. initially open eye is closed. The state of the kitten visual The delayed potentiation of the nondeprived-eye resystem after the initial MD is similar to that in the normally reared mouse, because the cortex is dominated sponse resembles what we described previously in rosci. 23, 6695-6702.
